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What In elalwttrf in: 


1. A process for the preparation of a matted cereal comprising the step of 
Introducing an activated spore before or during a malting process, i 

2. The\ process according to Claim 1, wherein said activated spore 
increases an activity of an enzyme during said malting process. 


3. /The process according to Claim 1 or- Glalm 2, - wherein safe* enzyme is 


(^3?}rh 

selected from the group of p-gfucenase, xylanaee, amylase, e proteesafnaturelly 
occurring enzymes in the cereaTand combinations thereof. 

4\A process for the preparation of a malted cereal as recited In claim 2 
wherein mV cereal, (water)and activated spores are combined to form a 
combination and where the concentration of the activated spores and the 
combination is helbViogether for a time and temperature which are effective for 
providing the malted cereal with an enzyme activity which is greater than the 
enzyme activity which is obtained by a matter/process without activated spores. 


5. A process as recited in claim 4 wherein the combination l3 held for a 
time and temperature until the cereal has a moisture content of at leest about 20 
weight percent J 


~6r;A process as recited in claims 4 or 6 wherein the combination is held 
until the cereal germinates and after germination, cereal is dried to a moisture 
content of not more than about 1 5 weight percent jf 

i 

7>A process as recited in claim 6 wherein the combination is held until the 
cereal has a moisture content of between about 20 to about 60 weight percent 




* 
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germinated for about 2 to about 7 days at a temperature a from about 
rt30'C. ? 

\ :! 

8. A process as recited in claim 6 wherein the combination is nefd until the 
cereal has a molstore content of between about 20 to about 60 weight percent 
and has germinateotfor about 2 to about 7 days at a temperature of from ab ut 
10 to about 30 e C. and\is dried to a moisture content of from about 2 to about 15 
weight percent. 


^Utwv tor M 

9. A process as recited In -claJms-lr^Z-oM- wherein the activated spores 
are from the microbes selected from the group comprising of Micrococcus spp., 
Streptococcus spp., Leuconostoc spp., Pedtocoocus spp. r Pedlococcus 
halophilus, Pedlococcus cerevisiae, Pedtocoocus damnosus, Pedfoooccus 
hemophilus, Pedlococcus parvulus, Pedlococcus soyae. Lactococcus spp., 

LactobacHlus spp.. Lactobacillus acidophilus. Lactobacillus emylovorus, 

Lactobacillus bavaricus, LactobacHlus bffermentans, LactobacHlus brevfs var 
llndneri, LactobacHlus easel var easel, LactobacHlus defbrueckfl, Lactobacillus 
delbrueckii var lactis, LactobacHlus defbrueckii var bulgaricus, Lactobacillus 
fermenti, Lactobacillus gasserli, LactobacHlus hefveticus, Lactobacillus hHgardii, 
Lactobacillus renterii, LactobacHlus sake, LactobacHlus satfvorius, Lactobacillus 
cremoris, LactobacHlus kefir, LactobacHlus pentoceticus, Lactobacillus 
celloblosus, Lactobacillus bruxellensfs, LactobacHlus buchneril, liactobaclllus 
coryneformfs, Lactobacillus confusus, Lactobacillus florerrOnus, Lactobacillus 
vtridescens, Corynebacterfum spp., Proptonibacterlum spp., Bifidobacterium spp., 
Streptomyces spp., Bacillus spp., Spordactobacfllus spp., Acetobacter spp., 
Agrobacterium spp., Alcaligenes spp., Pseudomonas spp., Pseudomonas 
amylophilia, Pseud monas aeruginosa, Pseudomonas cocov nenane, 
Pseudomonas mexlcana, Pseudomonas pseudomall I, Glucon tfacter spp., 
Enterobacter spp., Erwfnia spp., Klebsiella spp., Proteus spp., /Uoomycota, 
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Dothideales, Mycosphaereflaceae, Mycosphaerefla spp., Venturfacejae, Venturfa 

sppTTEurottales, ~ MoTiascacMerMonasc^^ Emerfcflla 

spp., Euroteum spp., Eupenfdllium spp.. Noosartorya spp., Talanolnyces spp., 

Hypocreales, Hypocreceae, Hypocrea spp., Saccharornyceteles, DfpOdascaceae, 

Dipodascus spp., Galactomyces spp., Endomycetaoeae, Endomyces spp., 

Metschnlkowiaceae, Guifliermondefla spp., Saocharomycetaceje,^De)>aiyon^ce8 

8pp., Dekkera spp., Pichia spp., Kluyveromvces spp.,Cjac^arornyces spp., 

Torulaspora spp.. Zygosaccharomyces spp., 8aocharor|yoodaoeae, 

Hansenfaspora spp.; Schizosaccriaromycetales, Schizosaccharorpycetaceae, 

Schizosaccharomyces spp.. Sordariales, Chaetomiaceae, Chaetojnfum spp., 

- ■■- v 
Sordariacea, Neurospora spp., Zygomycete, Mucorales, Mucoraoejae, Absldia 

< ■ • .... j 

spp., Amylomyces spp., Rhizomucor spp., Actfnomucor spp., Therrndmucor spp., 
Chlamydomucor spp., Mucor spp.. Muoor circinelloides, Mucor grisecyanus, 
Mucor hlemalis, Mucor indicus, Mucor mucedo, Mucor piriformis, Mucor 
plumbeus, Mucor praini, Mucor pusillus, Mucor silvaticus, Mucor javanlcus, 
Mucor racemosus, Mucor rouxianus, Mucor rouxii, Mucor aromaticus, Mucor 
flavus, Mucor miehel, Rhizopus spp., Rhizopus arrhtzus, Rhizopus oligosporus, 
Rhfzopus oryzae, Rhizopus oryzae strain ATCC^^^iizopus dryzae strain 
ATCc(9363^)thizopu8 oryzae strain NRRCl 891 ^Rhizopus oryzae grain NRRL 
^1472, Rhizopus stofonffer, Rhizopus thaHandensis, Rhizopus formoseensls, 
Rhizopus chinensis. Rhizopus cohnli, Rhizopus Japonicus, RhizoptSs nodosus, 
Rhizopus delemar, Rhizopus aoetorinus, Rhizopus chlarnydosporujji, Rhizopus 
clrdnans, Rhizopus javanlcus, Rhizopus peka. Rhizopus saito, Rhizopus trfticf, 
Rhizopus nh/eus, Rhizopus mlcrosporus, MftosppjIcJUngi, Aureobapldiurn spp., 
Acremonfum spp., Cercospora spp., Epfcoccum spp.. Monilia spp.. Monllia 
Candida, MonRia srtophila, Mycoderma spp., Candida spp., Candida [diddenslae, 
Candida edax. Candida etehetenTcandWB kefir, Candida krisel. Candida lactosa, 
Candida lambfca, Candida meilnli, Candida utilis, Candida mllleri, Candida 
mycoderma, Candida parapsilosis, Candid obtux, Candida troplcatte, Candida 

i 

a 
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valfda, Candida versatflis, Candida guiniermondrl. Rhoootorula epdl Torulopsls 
spp., Geotrichum spp., Geotrfchum arnyceilum, Geotrichum | armBlarlae, 
Geotrfchum asteroldes, Geotrichum bfpunctatum, Geotrfchum duldtum, 
Geotrfchum ertense, Geotrichum fid, Geotrfchum flavo-brunneum,' Geotrfchum 
fragrans, Geotrichum gracfle, Geotrichum herftum, Geotrichurr) Mebeknli, 
Geotrichum penfcRlatum, Geotrichum hfrtum, Geotrfchum pseujjtocandidum, 
Geotrichum rectangulatum, Geotrfchum suaveolens, Geotrfchurh vanryfa , 
Geotrichum loublerf. Geotrichum microsporum, Cfadospo rium spp., trichoderma 

- ~~ ^ • — — 

spp., Trichoderma hamatum, Trichoderma harzianum, Trfchoderrjha koningii, 
Trichoderma pseudokonfngii, Trichoderma reesei, Trichoderma vfrgatum, 
Trichoderma viride, Oidium spp., Aftemarfa spp., Alternate alternate, Altemarfa 
tenuis, Heimirrthosporfum spp., Hefminthosporium rgramfneum, 

Helmlnthosporium sativum, Helmlnthosportum teres, Aspergillus spp.i Aspergillus 
ochraseus, Aspergillus nidulans, Aspergillus versicolor, Aspergillus werrtn Group, 
Aspergillus candidus, Aspergillus flavus, Aspergillus niger, Aspergillus oryza 
strain ATCC 14156, Penicillum spp., Penidilum aculeatum, PenkHllum cttrinum, 
Penidilum daviforme, Penidilum funfculosum, Penidilum rtallcum, Penidilum 
lertoso-viride, Penidilum emersonii, Penidilum llladnum, Penfdflurrj expansum 
and mixtures thereof. I 


A matted cereal product made according to the process of dalms 1 


through 9: 



bination of a cereal and activated spores 


12. A | 
the microbes se ectec 
Streptococcus sp^ 
hal phlius, 


daim 1 1 wherein the activated spojhes ere from 
m the group comprising Micrococcus spp., 
ostoc spp., Pediococcus spp., Pediococcus 

V 

vislae, Pedioooocus damnosus, Pediococcus 
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hemophilus, Pedtococcus parvulus, Pedtococcus soyae. 


s spp.. 


Lactobacillus spp., Lactobacillus acidophilus, Lactobacillus jamylovorus, 
Lactobacillus bavarfcus, Lactobacillus bffermentans, Lactobacillus bnsvis var 
lindneri, Lactobacillus easel var easel, Lactobacillus deibruecki!, Lactobacillus 
delbrueckil var lactis. Lactobacillus delbruackil var buigaricus, Lactobacillus 
fermenti, Lactobacillus gasserii, Lactobacillus heiveticus, Lactobaclljus hlkjardll, 
Lactobacillus remerii, Lactobacillus sake, Lactobacillus satfvorius, Lactobacillus 
cremoris, Lactobacillus kefir, Lactobacillus pentoceticus, Lactobacillus 
celloblosus. Lactobacillus bruxeliensfs, Lactobacillus buchnorfi, Lactobacillus 
coryneformls, Lactobacillus confusus, Lactobacillus florentinus, tjactobacillus 
viridescens, Corynebacterium spp., Propionibacterium spp., Bifidobacterium spp., 
Streptomyces spp., Bacj{lus^pp^\Sporolactobacillus spp.. Acetobacter spp., 
Agrobacterium spp-.^AJcaligenes /spp., Pseudomonas spp., Pseudomonas 
amylophilia, Pseudomonas aeruginosa, Pseudomonas cocovenenans, 
Pseudomonas mewcana, Pseudomonas pseudomallel, Gluconobacter spp., 
Entenobacter spp,, trwIiW^spp., Klebsiella spp.. Proteus spp., Ascomycota, 
Oothideales, Mycospna^reJIaceae, Mycosphaerella spp., Venturiaceae, Venturia 
spp., Eurotiales, MOTascaceae, Monascus spp., Trichocomaceae, Emericllla 
spp.. Euroteum spp\jEupenicillrum spp., Neosartorya spp., Talarocpyces spp., 
Hypocreales.Mypocreceae, Hypocrea spp., Saccharomycetaies, Dfpddascaceae, 
Dipodascus spp., Galactomyces spp., Endomycetaceae. Endorsees spp., 
Metschnikowiaceae, GulinermoVidella spp., Saccharomycetaceae. Deftaryomyces 
spp., Dekkera spp.. Pichla spp., Kluyveromyces spp., Saccharomyces spp., 
Torulaspora spp., Zygosaocharomyoes spp., Saccharontycodaceae, 
Hanseniaspora spp.; SchizDsaceharomycetales. Schfzosaccharoniyoetaceae , 
Schfzosaccharomyces spp., Sorderfales, Chaetomiaceae, Chaetojnfum spp., 
S rdariacea, Neurospora spp., Zygomycete, Mucorales, Mucoraosjae, Absidia 
spp., Amyiomyces spp., Rhizpmucorspp., Actinomuoor spp., TTierrnqmucor spp., 
Chlamydomucor spp., Mucor spp., Mucor circtn tloides, Muoor gjisecyanus, 


# • 
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Mucor\ hlemalls, Mucor indicus, Muoor mucedo, Muoor pirffbrlnis, Mucor 
plumbeus. Muoor pralnl, Mucor pusflius, Muoor sOvaticus, Mucor Javenlcus, 
Muoor rabemosus, Mucor rouxranus, Mucor rouxif, Mucor aromatfcus, Mucor 
flavus, Muoor mlehef, Rhizopus spp., Rhizopus errhlzus, Rhizopus oifgosporus, 
Rhizopus oryzae, Rhizopus oryzae strain ATCC 4666, Rhizopus oryzae strain 
ATCC 9363, Witeopus oryzae strain NRRL 1891, Rhizopus oryzae strain NRRL 
1472, Rhizopin stoionlfer, Rhizopus thailandensfs, Rhizopus formosaensfs, 
Rhizopus chlnertsls, Rhizopus cohnil, Rhizopus Japonteus. Rhizopus nodosus, 
Rhizopus delemar Rhizopus acetorfnus, Rhizopus chlemydosporup, Rhizopus 
circlnans, Rhizopus javanicus, Rhizopus peica, Rhizopus saito, Rhizopus triticf, 
Rhizopus nfveus, Rhizopus microsporus. Mftosporic fungi, Aureobasfdfum spp,, 
Acremonium spp.. rarcospra^spp^, Epiooccum spp.. Monilia spp., Monilia 
Candida. Monilia sitophJIayMycoderrna spp., Candida spp., Candida dlddenslae, 
Candida edax, CandidsWheilsfi, Candida kefir, Candida krisei, Candida lactose, 
Candida lambica, Ganoids meflinji^Candlda utilis, Candida mille.1, Candida 
myooderma, Candidu parsosftosfs, Candida obtux, Candida troplcelis, Candida 
valida, Candida versraWCandlda guflllerrnondlf, Rhodotorula spp., Torutopsis 
spp., Geotrichum spp , pecjtrfchum amyceifum, Geotrichum \ armillarfae, 

fchum bipunctatum, Geotrichum dulcitum, 
Geotrichum erienserGeotrichlim fid, Geotrichum ftavo-brunneum. ^Geotrichum 
fragrans, Geotrichum gracfleA Geotrichum heritum, Geotrichunjl kfebaknli, 
Geotrichum penfcillatum, Geotrichum hirtum, Geotrichum pseudpcandidum, 
Geotrichum rectangufatum, Geotrichum suaveoiens, Geotrichum vanryla , 
Geotrichum loubieri, Geotrichum microsporum. Cladosporium spp., Trichoderma 
spp., Trichoderma hamatum, Trichoderma harzJanum, Trichoderma koningii, 
Trichoderma pseudokoningii, Trichoderma reesef. Trichoderma vlrgatum, 
Trichoderma vlrid , Oidium spp.. AKeraaria spp., Aftemaria alternate, Altemaria 
tenuis, Helmintho8porium spp., \ Helminthosporfum firamlneum, 
Hefmlnthosporium sativum, Heimfnthosporium teres, Aspergillus spp., Aspergillus 
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ochraseris. Aspergillus nWulans, Aspergillus versicolor, Aspergillus dentil Group, 
AspergHlus^candWua, Aspergillus flavus, Aspergillus nlger, Aspergillus oryzae 
strain ATCC M-IM^enictllum spp., Penlcfllum acuteatum, Penlcfllum cftrlnum, 
Penfdllum daylrorme, Penkslllum funiculosum, Penidlfum Kaflcum, Penlcfllum 


lanoso-virlde, Penlcfllum 
and mixtures thereof^ 


fersonll, Penlcnium lilacinum, Penlclllum expansum 


A process for the preparation of a malted cereal said process 
comprising the steps of: 

(a) introducing an activated spore into a moistened cereal to 
provide an inoculated moistened cereal to form a moistened cereal/ 
activated spore combination; 

(d) germinating said inoculated moistened cereal; and 

(c) ^drying said germinated cereal. 


14. The process according to Claim 13, wherein said, inoculated 
moistened cereal Is held at a temperature of from about 5* to about 30°C until the 
cereal has a moisture, content of from about 20 to about 60 weight perc nt 


moisture. 


(15. Jhe process \eccordlng to Claim 13 or Claim 14, wherein said 
germinating step (b) is carried out for about 3 to about 6 days at a temperature of 
from about 10* to about 30°( 

or fit 

to any one of Claims 13/te-46r , |'hereln said 
>isture content of from about 2 io about 15 


^jeTjThe process accor 
germinated cereal is dried to a 
w ight percent 
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17. A process as recited in claim 13 wherein the combination Is held at a 
temperature of from about 10*C to about 20*C untH the cereal has a moisture 
content of from about 38 to about 47 weight percent and the cereal has 

i, 

germinated for about 3 to about 6 days at a temperature of from about 14°C to 
about 18*C and the germinated cereal is dried at a temperature of from about 
40°C to about 150"C. 

I;- 

V 

t> 

A process for the preparation of a matted cereal raid process 
comprising, the step of moistening a cereal and activated spores jwherein th 
concentration, of the activated spores, moistening time endi| moistening 
temperature ark effective for providing the malted cereal with eni increase in 
activity of an enWne compared to the activity of an enzyme obtained by 
moistening the cereaKwithout activated spores. || 

i 

19. The process according to Claim 18, wherein* said enzyme is selected 
from the group of p-glucanase, xyianase, amylase, protease, naturally occurring 
enzymes in the cereal and combinations thereof. 

I 

r. 

^0, A process as recited in claim 18 wherein the cereal moistening time 
and temperature are effective to provide the cereal with a moisture content of at 
least about 20 weight percent. t 

i 

21. A process as recited in dalm 20 wherein after cereal attains a 
moisture content of at least about 20 weight percent ft Is dried to a moisture 
content of not more than about 1 5 weight percent if 

O i 

^2t£cA process as recited in claims 18, 10, 20 or 21 wherein \h£ moist nlng 
time end ternoerature are effective to provid the cereal with a moisture content 
of betw en about 20 to about 60 weight percent and wherein the; cereal has 
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germinated for about 2 to about 7 days at a temperature of from jjibout 10 to 
about 3<rC. 

23. A process as recited in claim 22 wherein the germinated r ls dried to a 
moisture content of from about 2 to about 1 5 weight percent 

24. A process as recited in claim 23 wherein the activated spores ere from 
the microbes selected from the group comprising Micrococcus spp., 
Streptococcus spp., Leuconostoc spp., Pediococcus spp., j>edlococcus 
halophfius, Pediococcus cerevisiae, Pediococcus damnosus, pediococcus 
hemophilus, Pediococcus parvulus, Pediococcus soyae, La c tococcu6 spp., 
Lactobacillus spp., Lactobacillus acidophilus, Lactobacillus tamylovorus, 
Lactobacillus bavaricus, Lactobacillus bifermentens, Lactobacillus brevls var 
lindneri, Lactobacillus easel var casei, Lactobacillus delbrueckil, Lactobacillus 
delbrueckii ver lactis, Lactobacillus delbrueckil var bulgarlcus, Lactobacillus 
fermenti. Lactobacillus gasserfi, Lactobacillus helveticus, Lactobacillus hllgardil, 
Lactobacillus renterii, Lactobacillus sake, Lactobacillus sativorius, Lactobacillus 
cremoris, Lactobacillus kefir, Lactobacillus pentoceticus. Lactobacillus 
cellobiosus, Lactobacillus bruxellensis, Lactobacillus buchnerii, Lactobacillus 
coryneformls, Lactobacillus confusus, Lactobacillus florentinus. Lactobacillus 
viridescens, Corynebacterium spp., Propionlbacterium spp., Bifidobacterium spp., 
Streptomyces spp., Bacillus spp., Sporotactobacfllus spp., Aeetobacter spp., 
Agrobacterfum app., Alcaligenes spp., Pseudomonas spp., Pseudomonas 
amylophllia, Pseudomonas aeruginosa, Pseudomonas cogovenenane, 
Pseudomonas mexicana, Pseudomonas pseudomaileJ, Gluconobacter spp., 
Enterobacter spp., Erwfnia spp., Klebsiella spp., Proteus spp., Ascomycota, 
Dothldeal s. Mycosphaerellacea , Myoospha relia spp., V nturiace|»e f Venturis 
spp., Eurotiales, Monascaceae, Monascus spp., Trichocomaceae, Emerfcilla 
spp., Euroteum spp., Eupenidlllum spp., Neosartorya spp., Talaromyces spp., 
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Hypocreales, Hypocreceae, Hypocrea spp., Saccharomycetales, Dipttfascaoaae, 
Dfpodascus spp., Galactomyoos spp., Endomycetaceae, Endoffjyces spp., 
Metschnfkowfaceae. Guilliermondella spp., Saocharomyoetaoeae, Debaryomyces 
spp., Dekkera spp., Pichia spp., Kluyveromyees spp., Saccharornyces spp., 
Torulaspora spp., Zygosaccftaromyoes spp., Saccharomycodaceae, 
Hansenfaspora spp.; Schizosaocharomyoetafes, Schlzosaccharoniycetsceae, 
Schizosaccharomyees spp., Sordariales. Chaatomiaoeae, Chaetomlum spp., 
Sordariacea, Neurospora spp., Zygomycota, Mucorales, Mueoraceae, AbskJIa 
spp., Amylomyces spp., Rhizomuoorspp., Actinomuoor spp., Thormomucor spp., 
Chlamydomucor spp.. Mucor spp., Mucor circfnalloldes. Mucor grfsecyanus, 
Mucor htemalfs, Muoor indicus, Mucor mucedo, Mucor piriformis, Mucor 
plumbeus, Mucor pralni, Mucor pusdlus, Mucor sllvatteus, Mucor Javanlcus, 
Muoor racemosus, Mucor rouxfanus, Muoor rouxif, Mucor aromatfcus, Mucor 
flavus, Mucor miehei. Rhizopus spp., Rhizopus arrhizus, Rhizopus oligosporus, 
Rhizopus oryzae, Rhizopus oryzae strain ATCC 4858, Rhizopus oryzae strain 
ATCC 9363, Rhizopus oryzae strain NRRL 1691. Rhizopus oryzae strain NRRL 
1472. Rhizopus stolonffer, Rhizopus thailandensfs, Rhizopus fbjmosaensis, 
Rhizopus chinensis, Rhizopus cohnii, Rhizopus japonicus, Rhizopus nodosus. 
Rhizopus delemar, Rhizopus acetorinus, Rhizopus chlamydosporus, Rhizopus 
circinans. Rhizopus javanlcus, Rhizopus pake, Rhizopus saito, Rhi&opus trftfci, 
Rhizopus niveus, Rhizopus microsporus, Mltosporic fungi, Aureoba|idium spp., 
Acromonlum spp.. Cercospora spp., Epicoccum spp., Monllia s^p., Monllla 
Candida, Monflia sKophila, Mycodefma spp., Candida spp., Candida jdWdensia , 
Candida edax, Candida etcheflsH. Candida kefir, Candida krisei. Candida lactose, 
Candida lambtea, Candida malinii. Candida utUis, Candida mllletf, Candida 
mycoderma, Candida parapsJIosis. Candida obtux, Candida tropicaRs, Candida 
valida, Candida v rsatHls, Candida gufltiefmondil. Rhodotorula spp| Torulopsls 
spp., Geotrichum spp., Geotrichum amyceifum, Geotrichum i armfllarta , 
Geotrichum asteroid 8. Geotrichum bipunctatum, Geotrfchun? dulcitum, 
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Geotrfchum eriense, Geotrichum fid, Geotrichum flavo4runneum,f Geotrichum 
fragran8, Geotrfchum gracJIe, Geotrichum heritum, Geotrichum Mebaknll, 
Geotrfchum penfcillatum, Geotrfchum hfrtum, Geotrichum pseu|ocandldum, 
Geotrfchum rectangulatum, Geotrichum suaveolens, Geotrichum vanryfee, 
Geotrichum loubierf, Geotrfchum mfcrosporum, Oadosporium spp.. Trichoderma 
spp., Trichoderma hamatum, Trichoderma harzianum, Trichoderfna toningll, 
Trichoderma pseudokoningfl, Trichoderma reesef, Trichodermd vlrgatum, 
Trichoderma vlride, Oidium spp., Aftemaria spp., Altemaria aftemata, Aftemaria 
tenuis, Helminthosporium spp., Heimfnthosporium igramlneum, 
Helminthosporium sativum, Helminthosporium teres, Aspergillus epp., Aspergillus 
ochraseus, Aspergillus nidulans, Aspergillus versicolor, Aspergillus wentfi Group, 
Aspergillus candidus, Aspergillus flavus. Aspergillus nlger, Aspergillus oryzae 
strain ATCC 14156, Penfcfllum spp., PenicHlum aculeatum, Penicfllum cttrinum, 
Penicfllum clavHbrme, Penlcillum funfcutosum, Penicfllum Italicum, Penlcillum 
lanoso-virfde, Penicfllum emersonil, Penlcillum IRacfnum, Penicfllum; expansum 
and mixtures thereof. i 



real product made according to the process of claims 16, 


26. Use of activated spores in the preparation of a malted cental. 


A process for the preparation of matted cereals, wherein the 
steeping ste p Include s one or more wetting stages at a temperature^between 5° 
and 30° c(^^efa^)between 10° and 20* C, until the material has a moisture 
content betweerr20% and 60% by weight preferably between 36% and 47%, 
wherein after a germioatton period between 2 and 7 days, preferably between 3 
to 6 days at a temperature between 10° and 30* C, preferably between 14° and 
18* C, th steeped end germinated cereals are preferably kilned by increasing 
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the temperature to values between 40" and 150° C untH the material has a 
moisture content between 2% and 15% by weight, and wherein cine or more 
microbial culturesXseJscted from the group consisting of one. o more bacteria 
and/or one of more fyngl are added In one or more times either before or during 
or after the matting process of said cereals. 

fc8. Process according to claim 27, for the preparation of malted barley, 
wherefn\the bacteria are selected from the group comprising Micrococcus spp., 
Streptococcus spp., Leuconostoc spp., Pediococcus spp. preferentially 
Pedlocoeeuk hslophilus, Pediococcus cerevfsiae, Pediococcus fdamnosus, 
PedtocoecusX hemophilus, Pediococcus parvulus, Pediococcus soyae, 
Lactococcus spp., Lactobacillus spp. preferentially Lactobacillus acidophilus, 
Lactobacillus arnvfovorus, Lactobacillus bavarfcus, Lactobacillus bffermentans, 
Lactobacillus brevis var lindneri, Lactobacillus easel var easel, Lactobacillus 
delbrueckli, Lactobacillus defbrueckii var lactis, Lactobacillus delbrueckll var 
bulgarfcus, Uctobacillus fermentj, Lactobacillus gasserif, Lactobacillus 
helveticus. Lactobacillus hilgardil, Lactobacillus renterfl, Lactobacillus sake, 
Lactobacillus sativorfus, Lactobacillus cremorfs, Lactobacillus kefir, Lactobacillus 
pentoceticus, Lactobacillus, cellobiosus, Lactobacillus bruxellensls, Lactobacillus 
buehnerii, Lactobacillus corynefbrmfs. Lactobacillus confusus, Lactobacillus 
florentlnus, Lactobacillus vfridescens, Corynebacterfum spp.. Proplonlbacterfum 
spp., Bifidobacterium spp.. Streptomyces spp.. Bacillus spp.. Sporofactobaclllus 
spp., Acetobacter spp.. Agrobacterium spp., Alcallgenes spp.. Pseudomonas 
spp. preferentially Pseudomonas smyiophiiia, Pseudomonas aeruginosa, 
Pseudomonas cocovenenana, \pseudomonas mexicana, Pseudomonas 
pseudomallel, Gluconobacter spp-AEnterobacter spp.. Erwinia sppf, Klebsiella 
spp., and Proteus spp. \ * 
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29. The process aooording to claim 27, for the preparation of malted 
barley wherein the fungi are selected from the group (genera as described by 
Alnsworth land Bisb/s dictionary of the fungi, 8th edition. 1995, edited by O.L. 
Hawksworth\p.M. Kirk, B.C. Sutton, and O.N. Pegler (632 pp) Cab International) 
comprising \Ascornycota preferentially Dothldeales preferentially 
Mycosphaerellaceae preferentially Mycosphaerefla spp., Venturfacea 
preferentially Venturis spp.; EurotJales preferentially Monascaceae preferentially 
Monascus spp., Trichocomaceae preferentially Emerfcflla spp., Euroteum spp., 
Eupenlclllium spp.. \Neosartorya spp., Talaromyces spp.; Jiypocreales 
preferentially Hypocreoeae preferentially Hypocrea spp.; Sacchajjornyeetales 
preferentially Dipodascaceae preferentially Oipodascus spp., Galactejmyces spp., 
Endomycetaoeae preferentially Endomyces spp., Metschhlkowfaceae 
preferentially GuflliermondeUa spp., Ssccharomycetaceae preferentially 
Debaryomyces spp., Dekkera spp., Pichia spp., Wuyveroroyces spp., 
Saccharomyces spp., Torunspora spp., Zygosaccharomyces spp., 
Sscchsromycodaceae preferentially Hansenlaspora : spp.; 
Schizosaccharomycetales preferentially Schizosaccharohiyoetaceae 
preferentially Schlzosaccharomycbs spp.; Sordariales preferentially 
Chaetomlaceae preferentially Chaetomium spp., Sordariaceae preferentially 
Neurospora spp.; Zygomycete preferentially Mucorales preferentially 
Mucoraceae preferentially Absidia spp.\ Amylomyoss spp., Rhfzofrucor spp., 
Actlnomucor spp., Thermomucor spp.Achlamydomucor spp., fj/iuoor spp. 
preferentially Mucor circinelloides, Mucor grisecyanus, Mucor hlernalls, Mucor 
indfeus, Mucor mucedo, Mucor piriformis, Mucor plumbeus, Mucor pjalnl, Mucor 
pusillus, Mucor 8ilvaticus, Mucor javanicus. Mucor racemosus, Mucor rpuxfanus, 
Mucor rouxli, Mucor aromatfeus, Mucor flavus. Mucor mlehei, Rhjzopus spp. 
preferentially Rhizopus arrhizus, Rhizopus oligosporus, Rhizopus oryza 
preferentially strains ATCC 4859, ATCC 9363. NRRL 1891, N^RL 1472, 
Rhizopus stotonifer, Rhizopus thailandensis, Rhizopus formosaensii, Rhizopus 
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chlnenws, Rhizopus oohnfi, Rhizopus Japonious, Rhizopus nodosus, Rhizopus 
delemar, Rhizopus ecetorinus, Rhizopus cMamydosporus, Rhizopus drclnans, 
Rhizopus Javanlcus, Rhizopus peka, Rhizopus saito, Rhizopus trftfel, Rhizopus 
nfveus, Rhizopus mlcrosporus; Mftosporfc fungi preferentially AureobasJdlum 
spp., Acremontum spp.. Cercospora spp., Epiooocum spp., Monflla spp. 
preferentially Monflla Candida, Monilia silophila, Myooderma spp., Candida spp. 
preferentially Candida diddensiae, Candida edax, Candida etchelleli, Candida 
kefir, Candida krisei, Candida lactosa, Candida Iambics, Candida melinlf, 
Candida utilis, Candida milleri. Candida mycoderma, Candida parepsllosJs, 
Candida obtux, Candida tropicails, Candida valida, Candida versatilis, Candida 
gullllermondll, Rhodotorura spp., Torulopsis spp., Geotrfchum spp. preferentially 
Geotrichum amycelrum, \ Geotrichum armHIariae, Geotrfchum I asteroides, 
Geotrichum bipunctatum. Geotrichum dulcftum, Geotrichum eriense,*Geotrichum 
fid, Geotrichum ftavo-brunneum, Geotrichum fragrans, Geotrfchum graclle, 
Geotrichum heritum, Geotrichum Webaknll, Geotrichum peniclllatum, jOeotrichum 
hlrtum, Geotrichum pseudocanoJdum, Geotrfchum rectangulatum, [Geotrichum 
suaveolens, Geotrichum vanrylae, Geotrichum loubieri, fGeotrichum 
mlcrosporum, Ciadosporium 8pp., Trfchoderma spp. preferentially Trfchoderma 
hamatum, Trichoderma harzfanum, Trichoderma konfngii, Trfchoderma 
pseudokonfngli, Trichoderma reesef, Trichoderma vlrgatum, Trichoderma viride, 
Oidium 6pp., Altemaria spp. preferentially Altemaria aftemata, Altemaria tenuis, 
Hetmfnthosporium spp. preferentially Helmfnthosporfum gramlneum, 
Helminth08porium sativum, Hefmfrtthosporfum teres, Aspergillus spp. as 
described by R.A. Samson ((1994) in Biotochnologfcal handbooks, Volum 
7:A$pergtllus, edited by Smith, J.E. (273 pb), Plenum Press) preferentially 
Aspergillus ochraseus Group (Thorn & Church), Aspergillus nlduWs Group 
(Thorn & Church), Aspergillus verslcol r Group ohom & Church),! Aspergillus 
wentil Group (Thorn & Raper), Aspergillus candious Group (Thorli & Raper, 
Aspergillus flavus Group (Raper & F nriefl). Aspergillus nlger Grotip (Thorn & 
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Church), Penlclllum spp. preferentially Ponlcfllum aculeatum, Penlcfllum cltrinum, 
Penlclllum davtforme, Penidllum funteulosum, Penlcfllum ftellcum, Ponlcfllum 
lanoso-vlride, Peh|cfllum emereonil, Penlclllum ffladnum, and Penidllum 
expansum. \ •> 

k>. The process according to dalm 27 for the preparation of matted 
cereals otfier than matted barley wherein the bacteria are selected from the 
group comprising Micrococcus spp., Streptococcus spp,, Leuoonostoc spp., 
Pediococcusspp., Lactococcus spp., Lactobadllus spp., Cofynebacterium spp., 
Proptonibacterfum spp., Bifidobacterium spp., Streptomyoes spp., Bacillus spp., 
SporoIactobacfllusNspp., Acetobacter spp., Agrobacterium spp., Alcatfgenes spp., 
Pseudomonas spp\ Gluconobacter spp., Enterobacter spp.. Erwlnla spp., 
Klebsiella spp., and Proteus spp. 

^1 . Process according to claim 27 for the preparation of matted cereals 
other thata malted barley wherein the fungi are selected from; the group 
comprising \ Ascomycote preferentially Dothideales preferentially 
Mycospheereheceae preferentially Mycosphaerefla spp., Venturiacea 
preferentially Venturis spp.; Eurotlales preferentially Monascaceae preferentially 
Monascus spp.. Trichocomaeeae preferentially EmericHIa spp., Euhrteum spp., 
Eupenlclllium spp\ Neosartorya spp., Talaromyces spp.; Hypoereales 
preferentially Hypocreceae preferentially Hypocrea spp.; 8acchatt>mycetales 
preferentially Dipodascaceae preferentially Dipodascus spp., Galacfomyces spp., 
Endomycetaceae preferentially Endomyces spp., MetscHnlkowiaceae 
preferentially Gunilerrnondella spp., Saccharomycetaceae preferentially 
Oebaryomyces spp.. Dekkera spp.. Pichia spp.. Wuyverorrjyces spp., 
Saccharomyces spp., Tohilaspora spp., ZygoMOoharcfnyces spp., 
Saccharomycodacea pWerentJally Hanseniaspora j spp.; 

Schlzosaccharornycetates \rQf%wrtMy 8chizosaccharojnycetaceae 
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preferentially Schizosaccharomyces spp.; Sordariales preferentially 
Chaetomlaceae preferentially Chaetomium spp., Sordarfaoeae preferentially 
Neurospora \ 6pp.; Zygomycota preferentially Muooraies preferentially 
Muooraceae preferentially Absidia spp., Amytomyces spp., Rhlzomucor spp., 
Actfnomucor spp\ Thermomucor spp., Chlamydomucor 6pp., Muoor spp., 
Rhizopus spp.; Mitosppric fungi preferentiany Aureobasidum spp., Acremonlum 
spp., Cerooospora spp., Eplcoccum spp., MonNIa spp., Mycoderma spp.. 
Candida spp., Rhodototala spp., Torutopsis spp., Geotrifchum spp., 
Cladosporlum spp., TricHederma spp., Oldhjm spp., Altemarfa spp., 
Helminthosporium spp., Asperg|(lus spp.. and Penleflllum spp. 

32. Process according to any of Claims 27J^1 , wherein the total time 
of submersion in water during steeping for physiological reasons does not 


exceed 30 hours, (preferentially takes 10 to 25Jw urg)or wherein the Wining 
includes more than two temperatureXsteps and wherein the microbial culture 
comprises Rhizopu6 spp. and/or Pseudomonas spp. 


33. Process according to the claim 32, wherein the Rhizopus spp. is 
preferably a Rhizopus oryzae^chaTlrRhappus oryzae strain ATCC 9363. 


34. Process according to the claim 31 er-cteim-327 wherein the 
Pseudomonas epfle prefsrabiy^^Pseudomonas^wbicolfl. \ 

SS^Proeess according to any of claims 2jPs«95rwherefn fie microbial 
spores used are activated by one or a combination of the following treatments: 

(a) cycles of wetting and/or drying, 

(b) addition of nutritional supplies r eodJfon-of-spore.£lem nts. 

(c) exposure to temperature changes>\pnsferably within arrange 
of 0° to 80* C. 
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(d)\ exposure to changes in pH, preferably within a pH range f 
2.0 to 8.0, more preferably between 3.0 and 6.0, to obtain spores 
f more swolle n than their dormant size, more; particularly, 
the sizeV the spores is increased by a factor preferably between 
1.2 and 1(3 over their dormant size and/or spores with one or more 
germ tubes per spore. _ ^ 

Process according to any one of claims 2^4©-3§rWherein the pH 
during the steeping step is adjusted to a value between 4.0 and 6.0. 

irdfng to any one of claims 2^to-66i wherein nutrients 
and/or additives are^tteo^flor to and/or during the malting process. 


rocess 


Malted barley characterized by a ft-glucanese activity increased by 
at least aV factor 4 and a xylanase activity increased by at least a factor of 4, 
compared tot the conventional matting process of any available barley. 

39. Malted barfeyfwhere)n the ft-glucanase activity is higher than 700 
units/kg. and the xylanase activity Is higher than 250 units/kg. 


of^any e n o of th o cl al rr^ 


Malted b^HVy^cjcoraTng to dafyn 36 or 39 obtained by the process 

[to-07: 

41. Malted barteft ^ccqrding to any one of claims 36>- 
characterized in that they pfeselrt an improved modification and/or an increased 
hydrotytic enzyme acUvrtyTa decreased level of toxins and/or increased microbial 
safety or increased acceptability. 



